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Dear Mr. Wauer: 
L. 
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Enclosed are two reports of indirect measurements of discharge made 
in 1977 at the station, 08313350, Rito de los Frijoles in Bandelier 
National Monument. These me3surements were made in support of the 
operation of that station. 

Encls: v' 

cc: Chron file 

Sincerely yours, 

Richard P. Th0m3s 
Hydrologist 

for W. E. H<.1le, District Chief, WRD 
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08313350 Rito de los Frijoles in Bandelier Xational Monument, 
NM 

Part 8 - 1977 

RIO GRANDE BASIN 

Regular Station. 

Flood of July 5, 1977 

Indirect Measurement 
5-Section Slope-area 

Discharge 654 ft 3/s Gage height: 5.02 ft (highwater mark 
inside of well) 

by 

New Mexico District 

Water Resources Division, U.S. Geological Survey 

Santa Fe, New Mexico 

For Administrative Use Only 



NEMOMNDUM OF REVIEW 

08313350 Rito de las Frijoles in Bandelier Na~ional Monument, 
NM 

Flood of July 5, 1977 

A peak discharge of 694 ft 3/s was obtained by using a 5-scction slope­
area reach near a re-established gaging station. 

The it1strument man and notekeeper h3d no previous experience in this 
particular type of survey which resulted in minor deviations from 
reco:re-.1ended procedures of recording data. Notes are sufficiently 
ccmrlcte and accuracy of measurement is not affected by procedures 
used. A survey of high-water m:irks made at the gage site shows higher 
stage than mark in well. 

The analysis by Mr. Thomas covers the essential details of the survey. 

There was evidently little choice in tl1e reach used. The roughness 
coefficients as selected in the field seem reasonahle but are difficult 
to evaluate. 

Use 654 ft 3 /s and rate it no better than fair. The rou§hncss coefficients 
are uncertain, the lowest sub-reach disch.:irge is 457 ft /s <ln<l the higlt~st 
is 94~ f t 3/s. The measurement plots low in discharge with respect to a 
3-section slope-area for flood of July 27, 1977. Ten color pictttres t~ken 
Aug. 3, 1977 at gage site show the channel partly c.hokl!d with logs and 
other debris. A check board and logs were removed from thront of flum~ 
on July 7, 1977. 

The reviewer has not seen site. 

L. J. REILAND 
District Revic~er 
8/23/77 



RIO GRA!\1TIE BAS!~ 

Part 8 - 1977 Regular St.1ti0n 

Flood of July 5, 1977 

TYPE OF MEASUREMENT.--5-SC>ction Slope-Area. 

LOCATION OF SITE.--The slope-area site is ahout 800 ft upstrea~ from 
the gaging station. 

SURVEY OF SITE.--The site was selected and high\,;:1lcr profiles w~re surveyed 
on July 7, 1977 by R. P. Thomas, J. Simitz ~nd K. Newton. Cross-sections 
were surveyed on July 12, 1977 by Thomas and Simitz. Arbitr~ry datum 
was used and referenced to temporary filt's :lt the site. Instrument 
W-90007 was used. A two-peg test w;is run on June 30, 1977; the instrumen· 
was found to be without error. Two-peg t0sts ~n<le July 12, 1977 show 
instrument still in adjustment. 

DISCHARGE and gage height.--654 ft 3 /s (18.5 m3/s); ~~age height: S.02 ft 
(highwater mark inside of well). 

DRAINAGE AREA.--17.5 mi 2 (45.3 km 2). 

UNIT DISCHARGE.--37.4 ft 3 /s/mi 2 (0.!+09 m3 /s/kn/). 

NATURE OF FLOOD.--This flood w:ls cnused hy .:i hL>:wy thunderstorm which 
apparently moved down the c.'.rnyon, this n.ction rossibly causing an 
accentuation of the pc;ik. Atrnther f:1c-tor '\•hich rn:1y h.1Vl"' contributed 
to the size of this peak W3S the burning 0f approxim3tely 40% of the 
forest cover of the w.:itcrsbed by the 1.:1 M('~.1 firi' •dlich occurred about 
two weeks prior to th:i.s flood. 

FIELD CONUITlONS. --The reach is in a L1r~c.' J d t 11.:·nd ;inLl is generally 
expanding. It is in an .1.rca of fairJy lh"'~wy brush an<l forest cover. 
The thalweg is in the center of the ch.:rnnel at .s(·ction~~ 1 ;md 2 but 
moves toward the right bank at .sections l-C,; ~ ](·ft b.:mk overflmv 
channel appears in section 3 ~nd continues thro~:::1i section 5. 



FIELD CONTITIONS CONTINUED.--

The main channel (thalweg) is about 5 ft wide and is basically 
trapezoidal. The width of the flood channel at this stage ranges 
from 51 ft at section 1 to 69 ft at section 5. The right bank is sloping 
earth, with a heavy cover of trees, bushes and grass. The left b~nk is 
composed of earth; it is sloping on the far left and gently sloping to 
flat in the flood plain area. There is an overflow channel that cuts 
into the flood plain in sections 4 and 5; it is U-sh~ped and is about 
2 ft deep and 3 ft wide. The left bank has a heavy cover of trees, 
bushes an<l grass. 

The roughness coefficients were selected in the field by R. P. Thomas; 
they are: 

Section "n II 

1 0.065 
2 0.068 
3a 0.070 
3b 0 .. 060 
4a 0 .. 070 
4b 0.080 
4c o.oss 
Sa 0.070 
Sb 0.080 
Sc 0.060 

COMPUTATIOI~S ~ ~-Disch;:irges were obtained using a progr~1mmC'd HP-97 calculator. 

2 
Section Area(ft) a L\h (ft) 

1 107 1. 00 
2 113 1. 00 
3 150 1.03 

'· 152 1.16 
5 177 1.13 

1-2 (expanding) 0.63 48 I; _r:, 7 
2-:-3 (expanding) 0.74 62 582 
3-4 (cont me ting) 1. 28 54 9!+4 
4-5 (expanding) 0.72 62 764 
1-5 3.37 226 654 
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COMPUTATIONS CONTINUED.--

Final discharge was computed using all five sections: 

Q = 654 £t 3/s 

Section FF V(ft/s) hv (ft) 

1 0. 74 6.ll o. 58 
2 0. 70 5.79 0.52 
3 0.49 3.81 0.30 
4 0.45 3.84 0.33 
5 0.35 2.78 0.24 

EVALUATION.--Use 654 ft 3/s and consider it of fair reliability. The 
highwater marks are generally excellent, the profile is fairly well 
defined but the reach is expanding. The Froude numbers indicate tranquil 
flow throughout the reach. The "n" values were difficult to pick and 
may represent a large source of error in this measurement. There is 
about 100% difference between discharges in subreaches 1-2 and 3-4 
(maximum spread). 

PREVIOUS COMPUTATIONS.--None. 

Dick Thomas 

Aug. 22, 1977 
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08313350 Rita de los Frijoles in Bandelier ~:ational Mon11mcnt, 
NM 

Part 8 - 1977 

Discharge 397 ft 3/s 

RIO GRANDE EASIX 

Flood of July 27, 1977 

Indirect Measurement 
3-Section Slope-Area 

Regular Station 

Gage height: 3.88 (recorded peak) 

by 

New Mexico District 

3.88 (highwatcr mark inside of 
well) 

Water Rcsoun.:es Division, U.S. Ce0Jogic2l Survvy 

Santa Fe, New Mexico 

For Administrative Use Only 



MEMORANDUM OF REVI Eh' 

08313350 Rito de los Frijoles in Bandelier ~ational Monum~nt 

Flood of July 27, 1977 

A peak discharge of 397 f t 3 /s was obtained by using a 3-section 
slope-area reach about 3/4 mile below gage. 

Standard procedures were followed in obtaining and recording d~t3 in the 
field and in preparing data for computer. 

The analysis by Mr. Thomas covers all the important details. 

Use 397 f t 3/s as peak discharge and consider it as no better tl1nn fair. 
The high-water profiles arc rough because of local conditions and 
roughness coefficients were difficult to determine. The peak gage 
height was affected by backwater from debris but flume was not choked 
as much as for flood of July 5, 1977. 

The reviewer has not seen site. 

L. J. REI LAND 
District Reviewer 



08313350 Rito de los Frijole~ in Hilndcli~r National Monument, 
N:·I 

R10 Gl~t\r'WE TIASIN 

Part 8 - 1977 Regular Station 

Flood of July 27, 1977 

TYPE OF MEASUREHENT.--3-Section Slope-Area. 

LOCATION OF SITE.--The slope-arc.::1 site is about 3/4 mile downstream of 
the gaging station. The site is in a straight section of channel 
adjacent to the Monument Headquarters parking lot; it's just upstre~m 
of a foot bridge. 

SURVEY OF SITE.--The site was selected and highwater profiles were surveyed 
on July 29, 1977 by R. P. Thc~as and J. Simitz. Cross-sections were 
.surveyed on August 3, 1977 by R. P. Thomas and K. Newton. Arbitrary 
datum was used and referenced to t~mporary R}f's at the site. Instrument 
W-90007 w.::ls used; the instrument was checked by a two-pen test on 
June 30, 1977 and found to be without error. 

DISCHARGE A~m GAGE HETCHT. ---39"/ ft 3 / s (11. 2 m3 / s); gage height: 3. 88 ft, 
recorded peak; 3.88 ft, h:ighwater mark inside of well. 

DRAINAGE AREA.--17.5 nd 2 (45.3 km 3 ). 

UNIT DISCHARGE.--22. 7 ft 3 /s/mi 2 (0.248 m3/s/k-m 2). 

NATURE OF FLOOD.--This flood was caused by a heavy thunderstorm over the 
draim.?.ge area. PeClk mid volume of flow were po~:;sibly agrnented by 
reduced vegetation on nppruxim2t~ly 40% of the drainage area. The La Me: 
fire of June 1977 burned about 40~ of the watershed. 

FIELD'.CONDITIONS.--The reach is just downstrca1:1 of a sharp right band; 
hir,hwatcr marks are somewh.'.1L elevated on the left bank downstream of the 
bend and for about 60 ft upstr~ao of the reach. Flow is contained in a 
straight trapezoidal section of ch:mnel; the bottom is about 7 ft wide, 
composed of gravel, cobbles and rocks. The banks are steeply slopling 
earth and l1avc a fairly dense tree and brush cover in the upper portions 
There are large trees and root systems which added to the roughness of 
the channel. 



FIELD CONDITIONS CONTINUED.--

The roughness coefficients were selected in the field by R. P. Thom.is. 

Section 
1 
2 
3 

"n II 
0.050 
0.055 
0.055 

Stereo slides are available. 

COHPUTATIONS. --Discharges were obtained using a programmed HP-97 cnlcu h tor. 

Section Area (f~') 

1 63.1 
2 57.8 
3 45.1 

1-2 (contracting) 
2-3 (contracting) 
1-3 

a 

1. 00 
1. 00 
1. 00 

~h{f t) 

0.58 
1.13 
1. 71 

L(ft) 

24 
23 
47 

Final discharge was obtained using all three sections: 

Q = 397 ft 3/s 

Section w V(ft/s) h._':_( ft) 

1 0. 72 6.29 0.62 
2 0. 77 6.87 0.73 
3 0.97 8.80 1.20 

404 
393 
397 



. ' 

EVALUATION.--Use 397 ft 3/s and consider it of fnir reliability. The 
highwater marks were generally ~uod debris and the profiles are fairly 
well defined. The plncemt"'nt of cross-sections uas limited so~ewhat by 
trees and heavy vegetation. The Froude numbers indicate tranquil flow 
in sections 1 and 2; Froude number of 0.97 at section 3 indicate8 flow 
near that section may be at or near transition. There is only a 3~~ 

difference between discharges in the two subrc3ches. 

PREVIOUS CO}fPUTATIONS.--

nate of flow GHT(f t) Type Evaluation 

July 5, 1977 5.02 654 5-sec S-A Fair 

REMARKS. --This measurement and the Jul,. 5th measurement are plotted on a 
rating curve for the station; the curve appears reasonable, although 
there is a big difference, in discharge, between tl1esc measurements and 
the highest current meter me;isuri"ments. 

--·-. \ . 
~_\ \.,ct.c ~ \G\'.-\ 

Dick Thom.:is 

Aug. 22, 1977 
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